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Abstract: Within this situation, their lifetime is predicted to acquire extended by cooperative packet 
forwarding. However, some study has studied about cooperation in multiple WSNs, most of them don't 
consider the heterogeneityin the choices of every WSN for instance battery capacity, operation start time, 
the quantity of nodes, nodes locations, energyconsumption, packet size and/or data transmission timing, 
and so on. Inside the heterogeneous atmosphere, naive lifetime improvement with cooperation may not be 
fair. In this paper, we advise a faircooperative routing method of heterogeneous overlapped WSNs. It 
introduces an electrical pool to help keep the amount of a person's consumption by cooperative 
forwarding. The ability pool plays employment of broker for fair cooperation. As wireless sensor systems 
(WSNs) are broadly diffused, multiple overlapping WSNs built on one area be common. 
Keywords: Sensor Network, Cooperative Routing, Heterogeneous Environment, Load Balancing 
I. INTRODUCTION 
Wireless sensor systems (WSNs) havereceived 
much attention for collecting and using data from 
real existence. The amount of WSN applications 
remains growing broadly along with application 
range is anticipated to spread. A WSN is a network 
made up of a great deal sensor nodes with limited 
radio abilities another or even volume of sinks that 
collect data from sensor nodes. Generally, sensor 
nodes are operated by small batteries, hence, the 
power consumption in operating a WSN is always 
to minimum. A few methods for prolonging 
network lifetime are crucial in WSNs. Although all 
sensor nodes make equivalent data packets within 
the WSN, nodes around a sink need to relay more 
packets to inclination to die sooner than other 
nodes since the energy use of sensor nodes is 
nearly completely engrossed in data 
communication instead of sensing and processing. 
Hence, the entire network lifetime may be 
prolonged by balancing the communication load at 
heavily loaded nodes around a sink [1]. This 
problem is known as the power hole problem and is 
among the most significant issues for WSNs. There 
are many studies about load balancing for WSNs 
for example clustering. 
II. RELATED WORK 
Traditional Method of Longer Lifetime Generally, 
just one WSN includes a single sink. The quantity 
of traffic increases over the sink, therefore nodes 
over the sink have a very inclination to die earlier. 
This is often known as energy hole problem. 
Additionally, within the large-scale WSN with 
numerous sensor nodes, the power hole problem is 
more severe. Then, some research has suggested 
construction means of multiplesink systems. 
Within the multiple-sinkWSN, sensor nodes are 
separated into a couple of clusters. Sensor nodes 
within the cluster are associated with one sink, 
that's associated with this cluster. Rather of just 
one-sink WSN, by which nodes over the sink need 
to relay data from just about all nodes, nodes 
around each sink relay smaller sized amount of 
data only from nodes which are within the same 
cluster [2]. Therefore, the communication load of 
nodes around sinks may be reduced. However, you 
will find some difficulties for example how you 
can uncover the perfect location of each sink along 
with the optimal amount of sinks. When multiple 
WSNs come in close closeness, they might help 
one another by forwarding data to make certain that 
systems involved take full advantage of 
collaborative effort. The possibility advantages of 
cooperation in multiple WSNs are investigated. 
The authors formulated the unit model with 
objective function along with a couple of problem 
constraints. Then, a vertical line programming 
framework enables you to resolve the optimization 
problem. Since stay fit and healthy to look into the 
utmost achievable sensor network lifetime with 
some other multi-domain cooperation strategies, 
optimization objective is network lifetimethat is 
referred to as time once the first sensor node within 
the network exhausts its battery and dies. The 
authors also investigated the cooperation in 
multiple systems which are deployed slightly 
different location. 
Some researchers have addressed the cooperation 
problem with using a game-theoretic framework. It 
is assumed that a WSN has a rational and selfish 
character and will only cooperate with another 
network if this association provides services that 
justify the cooperation. Virtual Cooperation Bond 
(VCB) Protocol [20] is one of the game-theoretic 
approaches. It is a distributed protocol that makes 
different networks to cooperate, if and only if all 
the networks obtain some benefits by the 
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cooperation. The authors formulated the 
cooperation problem among different WSNs as a 
cooperative game in game theory.  
In VCB protocol, the energy consumption of data 
communication is used as costs. When the cost gets 
higher, the payoff of a network gets lower. A 
sensor node and another node that belongs to 
another network forward a data packet coming 
from the other side, only if both networks can 
obtain the higher payoffs than no cooperation 
scenario. The simulation results showed that the 
VCB can save transmission energy between 20% 
and 30% in a certain environment. 
The common Issues that come in multiple WSNs 
are deployed by different authorities in the same 
area. Those WSNs operate different applications 
independently, hence, they have heterogeneous 
characteristics, such as battery capacity, operation 
start time, the number of nodes, nodes locations, 
energy consumption, packet size and/or data 
transmission timing. However, most existing 
cooperation methods do not consider this 
heterogeneity.  
 
Fig 1: As wireless sensor systems (WSNs) are 
broadly diffused, multiple overlapping WSNs built 
on one area be common. 
For instance, when batteries capacities on sensor 
nodes are quite different by a WSN, a cooperative 
routing method based on residual energy is not 
appropriate since a WSN which has the maximum 
battery capacity always forwards packets from 
other WSNs. As a result, although certain WSNs 
prolong their lifetime, the other WSNs may shorten 
their lifetime. In such a situation, fairness of 
cooperation is a highly important issue. 
III. PROPOSED METHOD 
We consider the heterogeneity of networks and 
propose a fair cooperative routing method, to avoid 
unfair improvement only on certain networks. We 
introduce one or a few shared nodes that can use 
multiple channels to relay data packets. Assuming 
that sinks and shared nodes can communicate with 
any WSNs here, different WSNs can use 
cooperative routing with each other since shared 
nodes allow sensor nodes to forward data from 
another WSN as the function of interchange points 
among respective WSN planes [3][4]. 
 
Discovering the route node: 
Each sensor node creates its routing table based on 
a routingprotocol. Here we use ad hoc on-demand 
distance vector (AODV) as a routing protocol, 
because AODV was developed for wireless ad hoc 
networks and was adopted forsome WSN protocols 
such as Zigbee and ANT. In route discovery, each 
sensor node discovers its routes not only to the sink 
in its WSN but also to all the other sinks in the 
different WSNs for opportunities to forward data 
packets from nodes in different WSNs to their sink. 
Therefore, the routing table of each sensor node has 
m routes corresponding to each sink in all WSNs. 
A shared node discovers its route with a slightly 
different mechanism. A shared node creates m 
routes via m different WSNs to a sink. There are m 
sinks, in total, corresponding to m WSNs. 
Therefore, a shared node has m × m routes. In 
AODV route discovery, each node chooses a route 
that has the minimum number of hops to the sink. 
However, the proposed method uses not the 
number of hops but a cost calculated by simple 
accumulation, so more routes are established via 
shared nodes. This is because different WSNs can 
be used only via shared nodes as alternative routes. 
Specifically, we set 1 as the cost of going through a 
sensor node and we set x(0 <x< 1) as the cost of 
going through a shared node. When each node 
discovers a route, it chooses a route that has the 
minimum cost calculated as the sum of traversing 
nodes. Another advantage of the proposed route 
discovery is that using shared nodes, which have 
sufficiently large batteries or power supply, is 
expected to reduce power consumption of other 
sensor nodes. 
Obtaining Lifetime Information: 
For cooperation considering the fairness among 
multiple WSNs, shared node maintains estimated 
lifetime information, as follows. 
 
Fig 2: Obtaining the life time information  
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Cooperative Data Forwarding: 
Since a sensor node has a single route toward the 
sink in its WSN, it forwards a data packet 
immediately to the next node on the route. On the 
other hand, a shared node sk has m routes for the 
sink via m networks, therefore it can choose an 
appropriate route for data forwarding. Since the 
lifetime of WSN depends on the lifetime of the 
energy-bottleneck nodes in the WSN, cooperative 
data packet forwarding via alternative nodes 
belonging to another WSN instead of the 
bottleneck nodes is expected to improve. 
In this regard,we propose two route selection 
methods.d, Life Based. A flow chart schematics of 
the above methods is represented here. 
 
Fig 3: Pool-based route selection 
 
Fig 4: Life-based route selection 
When obtaining a packet, a shared node selects the 
road to transmit the packet, according to 
recommended route selection methods. This 
cooperation prolongs the time-frame of each and 
every network similar to possible. We simulated 
four WSNs and each WSN had 49 nodes with some 
other random topology [5]. The sensing field is 
really a 490 m ×490 m square. The simulation 
platform draws on QualNet that's action oriented 
although not script oriented.  
Therefore, there is a inclination to make use of 
script oriented simulation model to simulate the 
network occasions. To evaluate, we simulated an 
environment where four WSNs were operated 
individually without any cooperation with 
cooperation while using the existing and 
recommended routing methods. The performance 
difference is highlighted inside our recommended 
simulation prototype [6]. 
IV. ENHANCEMENT 
1. The PHY model was IEEE802.11b and its 
data rate was 2 Mbps. The maximum range of 
radio transmission for each node was 150 m. 
2. Each sink was located at each corner of the 
field. A shared node was placed at the center 
of the field. Each node sent 512 bytes data 
packets asynchronously at intervals of 10 
seconds.  
3. We assumed that sinks and shared nodes had 
a sufficiently large battery, and that their 
battery capacities were unlimited. We set x, 
the cost of using a shared node, to 0.5.  
4. This assumption supports a theoretical basis 
but not an experimental or real-time basis.  
5. So we propose Monte Carlo simulation as a 
method for exploring the sensitivity of a 
complex system by varying parameters within 
statistical constraints.  
6. These systems can include network, physical, 
and mathematical models that are simulated in 
a loop, with statistical uncertainty between 
simulations. 
7. Monte Carlo simulation furnishes the 
decision-maker with a range of possible 
outcomes and the probabilities they will occur 
for any choice of action. It shows the extreme 
possibilities—the outcomes of going for 
broke and for the most conservative 
decision—along with all possible 
consequences for middle-of-the-road 
decisions. 
8. This simulation requires fixed interval based 
key point sampling for estimating the 
load(heatmap-HM) of a WSN node which is 
depicted in the following algorithm 
9. Obtained results are much nearer to a real-
time system. 
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V. EXPERIMENTAL RESULTS 
Performance is evaluation for existing, proposed 
and Enhancement algorithms. Experiments are 
done on i3 processor with 8GB RAM. 
In existing system we observe that the 
communication between the nodes are very low 
and also the nodes are die very soon so to solve this 
problem and to increase the lifetime of the nodes 
we will implement Proposed algorithm in this 
process the number of communication between the 
nodes proportionally increased and also the lifetime 
of the nodes has been increased. However, we still 
observe that the lifetime of nodes is little less so in 
order to increase more communication and life time 
of the nodes we will implement Enhancement 
algorithm in this process we found that the 
communication of the nodes is drastically increased 
and also the life time of the nodes is increased 
more. 
 
Fig5: Difference between Existing, Proposed and 
Enhancement. 
The above Fig5 we can observe that the differences 
between the number of communications and the 
average node life span for three processes like 
existing, proposed and enhancement. 
VI. CONCLUSIONS 
In this paper, we centered on heterogeneous 
overlapped sensor systems that have been built-
within the identical area. Within this situation, it's 
expected the time-frame of systems should be 
extended by cooperation in multiple systems. 
However, since the existing methods don't consider 
the heterogeneity in every network, fairness with 
regards to lifetime improvement is required. We 
recommended a great cooperative routing method 
with shared nodes, for the exact purpose to achieve 
fair lifetime improvement in heterogeneous 
overlapped sensor systems. Simulation results 
proven the recommended method extended the 
network lifetime. Particularly, Pool-based 
cooperation achieved quite small variance of 
lifetime improvement,that's, it provided quite fair 
cooperation. 
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